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LO INTRODUCTION 

The U S E n v r r m  Pracctm Agemy (EPA) nQwsfed that FRC Enuiro$mentaI 
Management, Inc (PRC) review the "Phase II Remedral In.cesbptictn and Feasrbihty Study 
(RI/FS) Work Plan (RI work plan) for the 903 Pad, Mound, and East Trenches Areas" at Rocky 
Flats PRC reviewed thu document d e r  the Tech& Enfarcement Support m) XI1 
contract, Work Assignment 008006 

The following review comments are keyed to the applicable swbon of the document 
PRC reviewed the RI work plan for compEirrnce WMI the "lW$d Faci~ty Agrement and 
Consent Order (IAG)," and C # g ? r e b h  Ewmnmentaf Rssponss, Cornpensatron, end Liability 
Act (CERCLA) statues, regulabons, m d  gtudana PRC aEe0 determined whetkr the Ri work 
plan has incorporated or addressed "To&% Tech Comments on the Phase I1 RI Sampling Plan for 
903 Pad, Mound, and East Trenches Areas (RI Sampling Pian oomn#rrts) " It should be noted 
that the site characterizatlon h the RI work plan JS based largely on the "Draft Background 
Geochemical Characterization Report (DBGCR)", dated December 1989 A complete analysis of 
the data collected and statutical procedures utilized in tbe DBGCR IS beyond the scope of this 

review Typograplucal and e d i t o d  errors have not been addressed 

2 0 TECHNICAL COMMENTS 

1 Section a Thu w o n  presents the results of the Phase I RI soil sampling program 
Raw data are presented in Appendix A Analytical results for uranium 235 (U-235) are 
not reported in Appendix A, nor are they mentioned in Sectron 2 3 The ratio of U-235 
to U-138, when compared agamt a background rat~o, can indicate the presence of 
uranium that is enriched as a result of u d u m  proc8ssmg actmties Table 2-4 on 
page 2-21 shows that U-235 data have ban analyzsd and reported as part of the 
geochemcal characternabon of background geologac materials The soil concentrations of 
U-235 are e s s e n d  mformwon and should be pruvided in &e RI work php If this 
mformaaon canqat be reported, an explanaoon shattld be provided in Section 2 3 

2 -e c 2-& Thu table iden that all wkrance intervals for 
radionucldes III the Rocky Flats alluvium were CatcUlMord €om a sample population of 
70 However, Table 4-35 of the DBGCR lrsts the number o f  samples used &o derive the 
tolerance interval for Americium 241 as 21 Thw dsrepancy should bc resolved 

Table 2-4 also states that the data required to calculate tolerance intervals for Americium 
241 in colluvium, weathered claystone, and weathered sandstope have not been received 
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Thrs information must be included in the fmal FU Phase I1 work plan, since 
Americium 241 IS one of  the primary radionuclide contaminants of  concern, and the IAG 
states that RI work plans for each operable unit (OU) are to assure each site IS fully 

characterized 

3 2.3. Table 2 - 6.  2-27 The column headings "percent of  surface samples 
above background" and "percent o f  subsurface samples above background" are vague 
Depth intervals should be specified for these headings 

4 Section 2.3.2. Pane 2-28. Pa r m D h  I T h  paragraph states that concentrations of 
uranium, strontium, and cesium that occur above background levels represent natural 
variations outside calculated tolerance intervals However, page 2- 13 o f  this document 
states "the boundary o f  background variability was quantified through the calculation of 
tolerance intervals assuming a normal distribution " Unless "background variability" is 
defined differently than "natural Variability," these two statements contradict each other 
Furthermore, the determination that these concentrations represent natural variations is 
based partly on the fact that "the concentrations of these radionuclides were within a 
factor of approximately two o f  the upper limit of their background tolerance intervals 
This criterion for determining natural variation outside calculated tolerance intervals is 

not adequately explained or referenced 

5 %ction 2.3.2.1. Pane 2 -34. Paranrabh 3 It seems premature to postulate radionuclide 
contamnabon at Trench T-2 can be attributed to wind dspersal from the 903 Drum 
Storage Site Large composite soil samples, such as the 0- to 9-foot sample taken from 
BH25-87, do not allow for analysrs o f  soil at specific depths Also, Figure 1-5 shows that 
Trench T-2 (SWMU 109) contains drums, and section 1 4 1 3 of this document states that 

Trench T-2 was used for the disposal of flattened drums contaminated with uranium and 
plutonium (page 1-24) Thls section also states that Trench T-2 is 5 feet deep Thus the 
0- to 9-foot sample cited on page 2-34 as evidence that radionuclide contamination is 

concentrated at the surface, and therefore arrived via wind dispersal, is unsupported It IS 

equally likely that contaminabon could also have occurred via the downward and 
downgradient migration o f  radionuclides from buried drums The use of large composite 
soil samples could also underestimate radionuclide concentrations by diluting a highly 

concentrated zone with a much greater volume of lightly contaminated soil 

6 1 This dscussion does not appear to address the 
source characterization o f  the Oil Bum Pit No 2 site (SWMU 153) The only boreholes 
referenced (BH35-87 and BH36-87) are adjacent to Trench T-1 Furthermore, the 
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Mound Site (SWMU 113) hes between SWMU 153 and these boreholes Figure 2- 1 does 
not deprct any brea"olcs&jacent to SWMU 153 Thus it IS not dear how the source 
charactermuon for SWMU 153 was acbved 

7 % c t i o w  2 - 36. It seems premature to postulate that radionuclide 
contammation at Trench T-1 can be attnbuted to wmd &q~rsal from the 903 Drum 
Storage S t e  Large composite sail samples, such as ths 0- tu 12-foot sample taken from 
borehole BH35-87, do not allow for analpu of mils at a specific depth Also, Figure 1-5 
shows that Trench T-1 (SWMU 108) 1s filled with drums Section 1 4 2 2 of this 
document states that Trench T-1 contarns approxnnately 125 dhins filled with 
appmxsmateiy 25,000 kilograms of depleted uranrum and plutonium chips coated with a 
small amount of lathe coolant. Furthermore, two drums contarnukg uranium and 
plutonium contammated od and oil sludge were found near Trench T-1 in 1968 Since 
the drums were unearthed during weed cuttlng actrvities and "madequately covered with 

fill materials," it would seem these drums may have been W e d  near the surface 
Therefore, the 0- to 12-foot sample cited on page 2-36 as evidence that radionuclide 
contammation arrived vm wmd dlspersal 1s unsupported Sods could also have been 
contaminated by the downward mignuon of radmnuclides from buried drums 

- 
8 - The statement IS made that Table 2-12 identifies 

parameters for which analyses should be p e r f o d  during Phase I1 and their respectwe 
minimum acceptable detection lmts Table 2-12 shows the maximum concentrations of 
contarmnants in ground water m the vicimty of the 903 Pad Mound a d  East Trenches 
and the applicable or relevant and approprmte mqurremews (ARARs) for those 
contaminants It does not show nunmum acceptabk detmion b i t s  ARARs are not to 
be considered as such The text and the table shuuld be corrected 

9 - 2-71 Ihu table provides general response actions and 
corresponding pottntnl component remedd technologies to bb evaluated dumg the FS 
for the 903 Pad, Mound, and East Trenches areas When considering on-site 
treatment/backfill technologies (see Associated Remedial Technologies column), 
s o l i d i f i ~ u o n / s ~ b i l ~ ~ o n  and biodegradatmn should be presented as options In-situ 
contaminated soil treatment technologies to be considered in the FS should include 
vitrificauon and biodegradauon Additionally, coagulation and precipitation technologies 
should be considered for treatment of  ground and surface water (for example, addition of 
aluminum sulfate or ferric chloride for the removal of metals) 
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10 Section 2.5. Table 2 - 14. Page 2-72 Thw table provides the specific data requirements 
necessary to evaluate the identified technologies It should be made clear that a fu l l  suite 
of inorganic and organic analyses IS necessary in order to adequately evaluate technologies 
other than thermal treatplent technologies 

These data needed in order to evaluate the technical feasibility and cost effectiveness of 
thermal technologies can be obtamed by performxng (UI ulbmate analysls on contaminated 
soil In addiuon to an ulbmate analysu, an analysrs to determine the higher heating value 
wlll be necessary (the term "BTU content" IS mconclusive) 

11 SectiqD 3.1. Pane 3 - 2. PpLBgfPphL Conclusion 8 states that wastes have been removed 
from the 903 Drum Storage Site It should be noted that approximately 5,000 gallons of 
waste oil conmmng 86g of plutonium have been released into the soils below the 903 
Drum Storage Site (RI Work Plan, page 1-22) The wastes may have been removed but 
waste impacted soils apparently still remain 

12 %ction 3.1. Pane 3 - 2. P m o h  h A further definitlon of the extent of radionuclide 
contamination will require sampling small, ducrete intervals from excavated trenches or 
using borehole geophysics (gamma logs, scintillometers) where trenching is not possible 
Both methods should be used when sampling locations are adjacent to SWMUs where 
radioactive materials have been stored or dlsposed Grab samples from trench walls will 
give quantified concentrabons o f  specific radionuclides Borehole geophysical methods 
can provide a continuous analysis of  radionuclide contamination throughout the sampled 
zone 

13 a - This table summarizes the Objectives and the associated 
data needs of the Phase 11 RI One ObjeCtlVe specdied in Table 3-1 IS the characterization 
of the nature and extent of contammation According to thls objective, the horizontal 
and vertical extent of surficral radionuclide sod contammation due to wind dispersion will 

be determined Thu objecuve should be expanded to include the horizontal and vertical 
extent of inorganic and organic contamination In addiuon, the extent of radionuclide 
contamination caused by events other than wind dupersion (for example, drum leakage 
and dumping) should be determrned 

14 Section 3.2. Table 3-7 Page 3-7 Detection limits luted in this table do not correspond 
with many o f  the detection hmits given in Appendix 9 of  40 CFR Part 264 (ground-water 
monitoring list) Appendix 9 lists practical quantitation limits (PQL) o f  0005 mg/l for 
tetrachloroethene and 002 mg/l for vinyl chloride both o f  which can be achieved w i t h  
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1s SecW~&4 1 spcCrtier w w  !e8ks to be performed dwtng the RI 
As tpecdd ta "Guidanea CorConrtucttoQ Remodtsl bv&ptmns rradFeasibdity Studies 
Under CERCLA", health and safety praoocob should be Idemfed in the preparation of a 
RI lks acttvrty should €?e rncluded m Sectam 4 1 

16 1 - This se~tmm states tSnt " Ahe P b e  11 RI/FS field 

urvesaation b designed tis anat t8s obJtctivcr outhad ~ L L  k b o n  4 0 " An outline of 
these ob~ectlves IS not pmWM 1~ hct10114 0 It IS 

made, and Sectlon 4 0 should read Sectlon 3.0 rn thu 
that a ryptas error was 

17 1. Pane 4-9. 

are met for their &letson. 

This w o n  states that for the rsk assessment 
ali comanunants at opsrcablt Unit No 2 wll be consdmed pslcss the fouOwmg criteria 

Deterxunation that a chsmml has not been detected above rtsk based detection 
b i t s .  

0 EnvironmtnEal fate mfhnatmn w h h  shows tlrrt exporum Will not occur, or 

A low frequency of occumce (h than 10 percent) env&amWhI media " 

It IS not clear d all three cnteria must be met or if just one of the three cnteria must be 
met to consider the defetton of a wntumnant In Odditff~,  the term "fisk based detection 
h e a  should be M m e d  

The meaning and rattonale for the third cntmon are not easily undentoo'd and should be 
explained AMwuph a contanrhtant may be detected mfrequentty, its concentration could 
be high enough to warrant remdation 

18 4.1.6.1. - The strttmnent that exposure to a contaminant 
mght result in an "excess cancer m k  for 8one;ruclaogenic health effects" fs not understood 
and should be expkned If a w&amnant has been IdcnWied as noncarcinogenic, it 
should not have an effect on cancer rrsks m rwC assessbat calculations 
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19 4.1.6- 4-13. paragtanh4 T h s  dlscussion of the environmental evaluation 
states that the investigauon will mclude the collection of several types of organisms to 
determine if there IS bioaccumulation of contaminants rn the vicinity of OU2 The 
remainder o f  the dscussion does not describe the procedures used when determining if 
bioaccumulation has occurred 

20 Section 4.1.6.2. Pane 4-14. h m D h  3 The text dlscusses biomarkers The discussion of 
population-ecosystem density, diversity, or nutrient cychng as measured in  individual 
orgarusnu does not indicate an understanlng of the methods used to evaluate ecological 
systems, however Ths, in turn, suggests that biomarkers are not well understood The 
dlscussion should be rewritten with an explanauon of the procedures to be used 
specifically for the Rocky Flats evaluauon 

21 Section 4.1 . u g e s  4-13. 4-14 The text ducusses the need for field and laboratory 
activities which would determine the effects of  contaminants from the 903 Pad, Mound 
and East Trenches on the area's flora and fauna The discussions of field activities in  

Chapters 3 and 4 do not indicate even the possibility of  field work for biological systems 
If ecological field activities are to be part of  the Phase II RI work, they need to be 
described in the work plan The environmental rlsk assessment should be described based 
on actual projected Phase II activities 

22 Section 4.1.7. Pane 4- 12 According to thu section, treatability studies/prlot tests will 

focus on removal of radionuchdes from water and soil Remedial technologies for the 
removal o f  organics and inorganics should also be considered for treatability studies 

23 Section 5.1 Thu section details the sampling locations proposed for the Phase I1 

investigation and provides the rationale behind the selected sampling locations The 
alluvial monitoring well array depicted in Figure 5-1 appears to have incorporated most 
of the recommended additions proposed by Tetra Tech in the RI Sampling Pian 
comments However, the adequacy of the well depths and screen intervals proposed in  

Table 5-1 IS difficult to evaluate due to mufficient background data 

Only one potentiometric surface map 1s included with the RI work plan, and the time of 
year u not given Water level data exfits in Appendix E of  the Phase I RI, but only fall 
and winter sampling events are included for 1987 and pre-1986 monitoring wells Data 
for the 1986 monitoring wells do include sampling dates in the high runoff/high 
saturation season (May through June), but few of these wells are located adjacent to 

SWMUs in OU2, none in the 903 Pad area Furthermore, Section 5 0 does not state 
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whether monitorrag wells are to be driUed to the top or the base of the weathered 
bedrock T h e r u f ~ ~ ~ + ~ $ ~  - f W w m 8  recommeacia~far scmened intervals are given m 
terms of 'feet abow bedrock Whether these mc6mssmd&ons &ee with Table 5- I ,  or 
represent a departure fmm it, may depend on whezber the anhcipated screened intervals 
given in Table 5-1 mclude or exclude the weathered M o c k  

Based on projected potentlometnc and b w n  bedmck Colltoun, it IS not 
anhcipateti tha a screened m t m d  grmer tBrn 5 k t  above bedrock will be 
necessary m &e 903 Pad area 

Figure 2-3 shows that the bedrock coatact bene& a Momxi &e IS less than 10 
feet deep Proposed wdl depths end ser&med h@rvals for monitoring wells 16-90 

Known bedrock contours mdicate the prsse~ce of a pabchannet (RI work plan, 
page 2-3) Bedmdc contours imhcate that proposed wells 21-90 and 22-90 in  the 
north trench are& tnd 25-90,26-90,21-90, and 30-pb u1 the south trench area, 
wdl mte- ths paleechamwl. Emtmg potentromstiiC data from nearby wdls in  
the palmchonwl indicate that churcttristk,wbuo#d thskpssea m the alluvium 
range from 5 to 0 fett, wtf)rr m&m&-m ob 16 fdst 4n well 4 1-86 located 
about 350 feet east of thq easwmmqst trenches It IS ngt antmpmd that screened 
intervals greater than 20 feet above bodrodt will be llssBty m the paleochannel 
ailuvium 

md 17-90 rrgoCar to be OW- 

The remainder of the proposed monitonng wells m &e East Trenches-area (welts 
18-90, 19-90,20-90,23-90,24-90,27-90,29-90) a$pee tg beoutmde of the 
paleodmnel Potentmnetnc data from wells outside of the pakochannel indicate 
that the water table I typically at or W w  the bedrock surface It IS aot 
aatxcipated that screened uttemals greater &an 10 fat wrll be necessary for wells 
in thu area 

Proposed wells 32-90-3nd 33-90 appear to gDtdPCept th@ paleochaAnel 
Consequently, both the well depth and screened inzervals given in Table 5-1 may 
have been underestunirted 

Finally, it should be noted that the RI work plan does nQt tntorporiite Tsjra 'f;ech's 
recornmendabon (RI Samplmg Plan Eomm6llts) for ca&Netsog well cluskrs A we11 
cluster should consst of 3 wells one rcreened at the watw tittie fn the alluvium, one 
screened m weathered bedrock, tnd one screed m unweathered sandsone bedrock It IS 

assumed that the deepest well is rddTesstd h the Phase In work plan for the bedrock 
ground water mvestigatxon It has been premousty rnentmwi that the 6u work plan does 
not specify whether weathered bedrock I to be addressed LB thrs phase oithe 
mveshgatxon It wdl be approprmte to address the well cluster apQFdoach when the 
completron of wells m the weathered bedrock I proposed Promtsing iscatmns for well 
clusters can be idenflied based on Ffsures 2-3 an4 2-4 and water level data from the 
Phase I RI The most appropriate Joca4ons for well crusten are locations where the 
paleochannel alluvium IS directly contactmg bedmk sandstones Exrsting wells 42-86 in 
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the northern trenches and 41-86 and 32-87 have characteristic saturated thicknesses of 5 

to 10 feet These wells are beheved to be located in the paleochannel Sersmic reflection 
data that should locate and characterize bedrock sandstones may be released soon (RI 
work plan, page 2-6) The addition o f  thu data should allow tentative well cluster 
locations to be identified 

24 Section 5.1.1. Pane 5 - 1. Par- l b  paragraph states "all drilling, sampling, and 

well installauon will follow the Rocky Flats Plan Environmental Restoration Program 
Standard Operatmg Procedures (SOP) " These SOPs have never been approved by the 
EPA The SOPs have been briefly reviewed ur RI Samphg Plan comments (pages 32- 

35) Many deficiencies and inconslstencies within the SOPs have been noted i n  that 
document Although new SOPS are being prepared, the absence of approved SOPs 
requires that all procedures related to drilling, sampling, and well installation must be 
included in the appendices to the RI field sampling plan or in the quality assurance 
project plan (QAPjP) 

25 Sect10 n 5.1.1- 5 - 10. P a m  Weathered bedrock that underlies saturated alluvia l 
sediments is likely to be saturated also, thereby precluding the collection of bedrock cores 
that are suitable for chemical analysls of bedrock material This is especially true when 
the weathered bedrock consists of  sandstone Saturated sandstone has been found directly 
beneath surface materials in bedrock monitoring wells 9-87BR 12-87BR 23-87BR and 
25-87BR, it has been found near the bedrock/alluvium contact in bedrock monitoring 
wells 62-86BR, 1 1-87BR, 14-87BR, and 36-87BR (Proposed Interim Measures/Interim 
Remedial Action Plan and Decision Document - 903 Pad, Mound and East Trenches 
Areas, page 2-12) All of these wells are adjacent to or downgradient of SWMUs in each 
of the constituent areas of OU2 (well 12-87BR rs within SWMU 155) Weathered bedrock 
consisting of claystone may also be saturated Weathered claystone in  the Arapahoe 
formation at Rocky Flats IS characterized by "mild to intense fracturing" (Phase I R l ,  page 
5-6) These fractures may allow the weathered claystone to become saturated beneath 
overlying saturated alluvium 

26 %ction 5.1.1.1. Page 5-- The Gas Detoxification Site (SWMU 183) is a 
potenual source of contammation within the 903 Lip site which has not been 
characterized in the past No boreholes have been drilled adjacent to thrs SWMU and 
none are planned Section 1 4 1 5 provides a brief description of the detoxification 
activiues that transpired at t h s  site However, it does not identify the neutralizing agents 
used, nor does it mention how the rinseate was disposed A borehole should be drilled i n  
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27 

or adjacent to ths S W d U  to confm that wntamlnanm Bar not occurred ss a result of 
gas d e t o x l f l c & m r t l a  

1.14- Thu paragraph states that "no additional 
boreholes are p r o m  for aource chamtermtion of ths site" (Oil Burn Pit No 2 - 
SWMU 153) F~gure 2-1 does m a t  show my borehies adjacent ta ths site nor 1s there 
my mention of sste charactmzaboa clata spedfic to SWMU 453 ( d e r  ts comment 6) 
Due to the hgh volumes of rad&we materxals €ha€ were dsspoml of at thls site (1,082 
drums of of containkg tuani&), I strower effort shordd b8 mad6 to ch@racterize this 
site and confmn thrr all centaminatmn has been remmmt. A borehole should be drilled 
mto SWMU 153 

Thxs paragraph also rafm to an ackbond momedag well duwngradient of SWMU 153 
that 15 drscaJsed an Section 5 l 2  2 A d a b l e  potentiometrrc data mdicates that this 
proposed well (48-W) may be eross-grad&t to SWWU 153 lcnd may zmt lnttrcept a 
plume mrgratmg downgradient from thu mmtxai source $ell 48-90 would be located 
directly downgradient of oad adlacent to the Mmmi Sts (SWhAu 11 3) This well would 
hkely intercept contaminated ground water mqrtttmg from SWMu 113, making it 
impossible to diffnenmte co~tnmlnated ground water from SWMU J53. Well 48-90 
should be shifted approximately 100 feet west of a pmposed bxxmn, which will place it 

directly downgrodient of SWMU 153 If a bomb& IS not W e d  mto SWMU 153 or if a 
borehole xs drdled into SWMU 153 and detects contamnabon, the relacation of we11 
48-90 (as described above) shouid - be r q u m d  - 

28 5.1.- 5 -14. Parpotanhz T6rs paragraph mas that of the two possible 
Pallet Burn Site locations, the aesternmost I w i t h  the PSZ fence and rnaccessible to 
drilling, therefore w additional boreholes w a  be drilled there Ths statement contradim 
Secbon 2 3 2 2 (page 2-37, paragraph 1) which stam Pdditmnal sail samples will 
therefore be collected from bor- at both possible Pallet Burn Site locatsons during 
Phase Il activit~es " Borehoks shuld be dr- rnto both sltes to determrne the exact 
location of thxs SWMU as well as its level of conmnatmn If the boreholes indicate that 
the westernmost site 1 contaminated, then proposed monitormg well 49-90 should be 
placed directly downgradient of the westernmost site 

29 Section 5 . 1 . 4 5 .  F+am Thu paragraph states that no boreholes will be 
drrlied ulto Trench T-10 because it IS fidled ~ t h  barrels Rowever; Figure 1-5 shows that 
Trench T-10 (SWMU 11 7 )  does not contain barrels If b e l s  exst in Trench T-10, they 

should be depicted f ~ t  Figure 1-5 and boreholes and laonitomg wells should be drilled 
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adjacent to the trench If the barrels do not e w t  an Trench T-10, boreholes and 
monitoring wells should be drilled ~II Trench 1-10. unless an overriding safety concern 
exlsts and IS stated in the RI Phase I1 work plan 

Figure 1-5 also shows that Trench T-4 does not contam barrels Although two boreholes 
are already proposed for Trench 1-4, they arc to be located at either end of the trench 
An addibonal borehole in the center of the trench would, together with the two proposed 
boreholes, provide detarb on the construcbon of the trenches (an Objective stated In this 

paragraph) Furthermore, Trench T-4 appears to be the source of the highest 
concentrabons of trichlomthene an OU2 (12,000 pg/L in well 36-87BR) 

30 Section 5-e 5 - 15. P a w D h  4 If the soil samphng program presented in  this 
secuon IS intended to address the deficiencies rn source characterization that have been 
noted throughout Secuon 2 0 of thls document, the sampling program depicted in  

Figure 5-4 needs to be expanded within the three remedial rnvestigation areas 

The previous soil samphng program did not adequately characterize the vertical 
distribution of contaminants due to the large (9 to 12 feet of total depth) composite 
samples that were collected (refer to comments 5, 7, and 12) Therefore, vertical soil 
profiles should be excavated and sampled at sites immediately downgradient of all 
SWMUs at OU2 where radioactive materials have been stored or dsposed These 
sampling locabons should be identdied in  a figure 

- 
Furthermore, the samplmg protocol described on page 5-15 will not be adequate to 
thoroughly assess the vertical dlstribution of plutonium 239 and 240, and americrum 24 1 

in the soil profile at the source areas The proposed 1 meter depth of sampling will not 
dstingulsh between surficlal radionuclide contamination due to wind dispersal from the 
903 Drum Storage Site, and radionuclide contaminauon due to leakage from buried drums 
(data provided in thrs workplan indicate that trenches were excavated to a 5-foot depth) 
The sampling protocol described ~II page 5-15 should be adequate for outlying 
(downwind) sampling locations 

If geologic conditions preclude the use of trenching to sample vertical soil profiles a 
rough estimate of vertical radionuclide distribubon may be provided by using gamma logs 
or scintillometers in boreholes Thls method provides a qualitative evaluation of 
radioactivlty and should be used only when trenching IS impractical 
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